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1. 

DIRECTION-BASED DATA ENTRY SYSTEM 

BACKGROUND 

Conventional computing devices provide keyboards and 
pointing devices to assist in data entry. An application pro 
gram executing on Such a computing device may display a 
form with various fields. A user may use the keyboard or 
pointing device to select a field of interest and enter a value 
into the field. If the field is a conventional text field, then the 
user may use the keyboard to enter a textual or numeric value 
into the field. Certain fields may have a list of possible values 
for the fields. In such a case, the possible values may be listed 
in a “drop-down list from which the user can select a desired 
value using either the keyboard or the pointing device. Some 
numeric fields may be represented by a slider with the begin 
ning of the slider corresponding to the minimum value for the 
field, the end of the slider corresponding to the maximum 
value of the field, and an indicator between the beginning and 
the end of the slider representing the current value of the field. 
For example, a slider may be used to designate the currently 
displayed frame of a movie. As the movie is played, the 
indicator of the slider moves from the beginning to the end to 
indicate the number of the current frame. A user may be able 
to select the scroll box and move it toward the beginning to 
"rewind the movie or the end to “fast forward” the movie, 
Drop-down lists and scroll bars are examples of “auxiliary 
data entry tools' in that they are displayed to assista user in 
selecting a new value for a field. Other “auxiliary data entry 
tools' may include standard combo boxes, drop-down combo 
boxes, spin boxes, and so on. 
Many computing devices, such as cell phones, personal 

digital assistants, and electronic tablets, do not have conven 
tional keyboards for data entry. Such computing devices rely 
on “pointing by a user to select new values for fields. A user 
can point using a stylus, their finger, or a mouse. To input a 
numeric value, the computing device may display a numeric 
pad in response to a selection of a field by the user. The user 
then points to the numbers in sequence to input a numeric 
value. The computing device may similarly display a key 
board to allow entry of alphabetic characters. Some fields 
may have an ordered list of possible values (e.g., days of the 
week) and may allow the user to select Subsequent values in 
the list by tapping on the display. 

Such data entry techniques, however, can be cumbersome. 
It can be time-consuming to search for and use a stylus to 
select characters of a displayed keyboard. Also, a user who 
taps one too many times on the display when selecting from 
an ordered list may need to restart the tapping or loop through 
the list of possible values to find the value of interest. 

SUMMARY 

A method and system for direction-based data entry by 
specifying movement by a user is provided. A direction-based 
data entry system displays a field having an initial value and 
a field location. When the user selects the field, the direction 
based data entry system enters a data entry mode. To enter a 
new value for the field, the user indicates movement across 
the display relative to the field. As the user indicates move 
ment, the direction-based data entry system may display an 
indication of a new value for the field represented by the 
movement. When the new value is the value that the user 
wants entered into the field, the user terminates the move 
ment, which causes the new value to be the current value for 
the field. In this way, a user can easily select a new value for 
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2 
a field without having to display an auxiliary data entry tool to 
guide the selection of the new value. 

This Summary is provided to introduce a selection of con 
cepts in a simplified form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used as an aid in determin 
ing the scope of the claimed Subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the modifying of the value within a field 
based on directional movement in a positive or forward direc 
tion. 

FIG. 2 illustrates the modifying of the value within a field 
based on directional movement in the negative or reverse 
direction. 

FIG. 3 illustrates the effects of different directions of 
movement on the new values for a field. 

FIG. 4 is a block diagram illustrating components of the 
direction-based data entry system in Some embodiments. 

FIG. 5 is a flow diagram that illustrates the processing of 
the input new value component of the direction-based data 
entry system in some embodiments. 

FIG. 6 is a flow diagram that illustrates the processing of 
the calculate new value component of the direction-based 
data entry system in Some embodiments. 

DETAILED DESCRIPTION 

A method and system for direction-based data entry by 
specifying movement by a user is provided. In some embodi 
ments, a direction-based data entry system displays a field 
having an initial value and a field location. For example, if the 
field is for data entry of a state (e.g., Alabama, Alaska, and so 
on), the initial value may be Alabama, which is the first state 
in alphabetical order. The field location may indicate the 
boundary of the field designated by the upper left corner and 
a lower right corner on the display allocated for the field. 
When the user selects the field, the direction-based data entry 
system enters a data entry mode. A user may select a field by 
pointing to the field with a stylus or a finger when the display 
is touch-sensitive or by pointing to the field with a mouse and 
depressing abutton. To enter a new value for the field, the user 
indicates movement across the display relative to the field. 
The user may indicate movement by moving a stylus, finger, 
or mouse pointer across the display. As the user indicates 
movement, the direction-based data entry system may display 
an indication of a new value for the field represented by the 
movement. The data entry system may display the new value 
within the field, adjacent to the field, near the position of the 
movement, at a fixed location on the display, and so on. For 
the state field, the new values are the successively displayed 
states in alphabetical order. When the new value is the value 
that the user wants entered into the field, the user terminates 
the movement, which causes the new value to be the current 
value for the field. The user may terminate movement by 
lifting the stylus or finger from the touch-sensitive display or 
by releasing the mouse button. The direction of movement 
indicates whether the next value or previous value in a 
sequence of values for the field is the new value. For example, 
when a user selects the state field, Subsequent movement in 
the upper direction or right direction from the field may 
indicate to select the states in alphabetical order, and the 
movement in the lower direction or the left direction may 
indicate to select the states in reverse alphabetical order. Upon 
termination, the new value currently displayed replaces the 
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initial value. If a user moves back to the field and terminates 
the movement, then the direction-based data entry system 
may leave the initial value in the field. This allows a user to 
effectively abort the changing of the value of the field. In this 
way, a user can easily select a new value for a field without 
having to display an auxiliary data entry tool to guide the 
selection of the new value. 

In some embodiments, the direction-based data entry sys 
tem selects a value based on the speed of movement. The 
quick movement will result in quickly moving through the 
possible values for the field. For example, if the movement is 
quickly to the right from the state field, then the new value 
would be a state toward the end of the alphabetically ordered 
list of States. If the movement continues, the list may wrap 
around to the beginning of the list. If the direction of the 
movement is then reversed, the new values would be the states 
in reverse alphabetical order. 

In some embodiments, some fields may contain values 
with multiple parts. For example, a real number may have an 
integer part and a decimal part; a ZIP code may have a five 
digit first part and a four-digit second part; and a telephone 
number may have a three-digit area code part, a three-digit 
prefix part, and a four-digit number part. The direction of 
movement may indicate which part of a multipart value is to 
be modified. For example, in the case of a real number with a 
decimal part and an integer part, movement in the up and 
down direction may indicate to increase or decrease the inte 
ger part, and movement in the left and right direction may 
indicate to increase or decrease the decimal part. 

FIG. 1 illustrates the modifying of the value within a field 
based on directional movement in a positive or forward direc 
tion. A display 110 includes a data entry field 101 with an 
initial value 111 of zero. A display 120 illustrates the selection 
of the field and subsequent movement. The field 101 is 
selected by pointing to the field using a finger, stylus, mouse, 
and so on as illustrated by arrow 121. The movement in the 
upper right direction from the field is illustrated by arrows 
122-124. The direction-based data entry system may display 
the new value at a position associated with the position of the 
current movement. For example, the new value 127 of 2 is 
displayed next to arrow 122, the new value 128 of 5 is dis 
played next to arrow 123, and the new value 129 of 10 is 
displayed near arrow 124. If the user then terminates the 
movement, then the displayed new value is displayed in the 
field as illustrated by a display 130. In this case, the new value 
131 of 10 is displayed in the field 101. If the user had alter 
natively terminated the movement within the field 101 itself, 
then the direction-based data entry system would leave the 
initial value displayed. In addition, rather than displaying the 
new value near the movement, the direction-based data entry 
system may display the new value within the field 101 itself 
during the course of the movement. Such updating of the 
value within the field may be appropriate when the initial 
value has no particular relationship to the new value to be 
selected, such as the first state in an alphabetical listing of the 
States. 

FIG. 2 illustrates the modifying of the value within a field 
based on directional movement in the negative or reverse 
direction. A display 210 includes a field 101 that includes an 
initial value 231 of 10. A display 220 illustrates the selection 
of the field and subsequent movement. The field 101 is 
selected by pointing to the field as illustrated by arrow 221. 
The movement in the lower left direction from the field is 
illustrated by arrows 222-224. The direction-based data entry 
system may display the new value at a position associated 
with the position of the current movement. For example, the 
new value 227 of 3 is displayed next to arrow 222, the new 
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4 
value 228 of -1 is displayed next to arrow 223, and the new 
value 229 of -5 is displayed next to arrow 224. If the user then 
terminates the movement, the current new value is displayed 
within the field. A display 230 illustrates that the new value 
231 of -5 has been displayed within the field 101. 

FIG. 3 illustrates the effects of different directions of 
movement on the new values for a field. A display 310 illus 
trates the effect of a direction on the new values for fields 
311-315. The field 311 allows entry of a month of the year. 
The positive signs above and to the right of the field 311 
indicate that movement in the upper direction or right direc 
tion will select the months in increasing order. The negative 
signs below and to the left of the field 311 indicate that 
movement in the lower direction or left direction will select 
the months in decreasing order. The field 312 allows entry of 
a day of the week. The positive sign to the right of the field 312 
indicates that movement in the right direction will select the 
days of the week in increasing order, and the negative sign 
below the field 312 indicates that movement in the lower 
direction will select the days of the week in decreasing order. 
The field 313 allows entry of a year. The positive sign to the 
left of the field 313 indicates that the movement in the left 
direction will select the years in increasing order, and the 
negative sign below the field 313 indicates that movement in 
the lower direction will select the years in decreasing order. 
The field 314 allows entry of a state. The positive sign above 
the field 314 indicates that movement in the upper direction 
will select the states in increasing alphabetical order, and the 
negative sign to the right of the field 314 indicates that move 
ment in the right direction will select the states in decreasing 
alphabetical order. The field 315 is for entry of a country. The 
positive sign above the field 315 indicates that movement in 
the upper direction will select the countries in increasing 
alphabetical order, and the negative sign to the left of the field 
315 indicates that movement in the left direction will select 
the countries in decreasing alphabetical order. The fields that 
are adjacent to the boundary of the display will not Support 
movement in all four directions. In Such a case, the direction 
based data entry system may define default behavior for the 
directions in a precedent order for increasing order. For 
example, the precedent order may be above, right, and left. 
This precedent order means that when movement above is 
possible, it will be assigned a positive sign. If movement 
above is not possible but movement to the right is possible, 
then movement to the right is assigned a positive sign. If 
movement above and to the right is not possible, then move 
ment to the left is assigned a positive sign. 
A display 320 illustrates movement with changing direc 

tions. A field 321 has an initial value of 22313. When a user 
selects the field by pointing to it as indicated by arrow 322, the 
direction-based data entry system enters the data entry mode. 
Initial movement in the right direction as indicated by arrow 
323 will select new values in increasing order such as new 
value 326 of 23001 as indicated by the positive sign to the 
right of the field 321. If the user then switches direction and 
moves in the upper direction as indicated by arrow 324, then 
the movement will select new values in increasing order at a 
fast rate, such as new value 327 of 51602, as indicated by the 
double positive sign above the field 321. If the user then 
switches direction and moves in the left direction as indicated 
by arrow 325, then the movement will select new values in 
decreasing order at a fast rate, such as new value 328 of 
23641, as indicated by the double negative sign to the left of 
the field 321. 
A display 330 includes a field 331 with a multipart value. In 

this case, the value is a real number 7.25 with an integer part 
of 7 and a decimal part of 0.25. After selection of the field, if 
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movement is in the right or left direction, then the new value 
for the integer part is increased or decreased, respectively. If 
movement is in the upper or lower direction, then the new 
value for the decimal part is increased or decreased, respec 
tively. 

FIG. 4 is a block diagram illustrating components of the 
direction-based data entry system in some embodiments. The 
direction-based data entry system 400 may be implemented 
on a computing device that includes a display 410 and an 
input device 420. The display may be a touch-sensitive 
screen. The input device may be a stylus or a mouse. The 
direction-based data entry system includes a user interface 
component 401, an input new value component 402, a calcu 
late speed component 403, a calculate direction component 
404, and a calculate new value component 405. The user 
interface component may be part of an application program 
executing on the computing device to control the user inter 
face that is displayed. The user interface component may 
invoke the input new value component to input a new value 
for a field of the user interface. The input new value compo 
nent selects a new value for the field based on the direction of 
movement indicated by the user. The calculate speed compo 
nent calculates the speed of movement, which may indicate 
how quickly to increase or decrease the new value for the 
field. The calculate direction component calculates the direc 
tion of the most recent movement. The calculate new value 
component determines a new current value based on the 
speed, direction, and range or list of possible values for the 
field. 
The computing device on which the direction-based data 

entry system is implemented may include a central process 
ing unit, memory, input devices (e.g., keyboard and pointing 
devices), output devices (e.g., display devices), and storage 
devices (e.g., disk drives). The memory and storage devices 
are tangible computer-readable storage media that may be 
encoded with computer-executable instructions that imple 
ment the system, which means a computer-readable medium 
that contains the instructions. In addition, the instructions, 
data structures, and message structures may be stored or 
transmitted via a data transmission medium, Such as a signal 
on a communication link. Various communication links may 
be used, such as the Internet, a local area network, a wide area 
network, a point-to-point dial-up connection, a cell phone 
network, and so on. 

Embodiments of the direction-based data entry system 
may be implemented in and used with various operating 
environments that include personal computers, server com 
puters, hand-held or laptop devices, multiprocessor Systems, 
microprocessor-based systems, programmable consumer 
electronics, digital cameras, network PCs, minicomputers, 
mainframe computers, computing environments that include 
any of the above systems or devices, and so on. 
The direction-based data entry system may be described in 

the general context of computer-executable instructions, such 
as program modules, executed by one or more computers or 
other devices. Generally, program modules include routines, 
programs, objects, components, data structures, and so on 
that perform particular tasks or implement particular abstract 
data types. Typically, the functionality of the program mod 
ules may be combined or distributed as desired in various 
embodiments. 

FIG. 5 is a flow diagram that illustrates the processing of 
the input new value component of the direction-based data 
entry system in some embodiments. The component may be 
passed the initial value of the field, along with the value range, 
initial position, and field location, and returns a new value for 
the field. The field location identifies the boundaries of the 
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6 
field, and the initial position indicates the position within the 
field location that the user selected when selecting the field. 
The component receives indications of sequences of posi 
tions, determines the new value associated with the current 
position, and displays that new value near that indicated posi 
tion. The component returns when a user terminates the 
movement, such as by lifting the stylus from the display or 
releasing the mouse button. In block 501, the component 
initializes the current new value to the initial value. In block 
502, the component sets the last position of movement to the 
initial position. In blocks 503–510, the component loops 
updating the current new value until the user terminates the 
movement. In block 503, the component inputs the current 
position of movement. In decision block 504, if the move 
ment has terminated, then the component continues at block 
511, else the component continues at block 505. In block 505, 
the component calculates the direction of movement as a 
function of the current position and the last position. In block 
506, the component calculates the speed of movement as a 
function of the current position, the last position, and the time 
in between receiving indications of movement. In block 507, 
the component sets the last value to the current new value. In 
block 508, the component sets the current new value to a 
function of the direction and speed of movement along with 
the last value, the value range, and the field location by invok 
ing the calculate new value component. In block 509, the 
component displays the current new value near the current 
position. In block 510, the component sets the last position to 
the current position and then loops to block 503 to input the 
next current position of movement. In decision block 511, if 
the current position is within the field indicating that the user 
returned to the field and terminated the movement, then the 
component continues at block 512. In block 512, the compo 
nent resets the current new value to the initial value, meaning 
that the value of the field is not changing. The component then 
returns the current new value. 

FIG. 6 is a flow diagram that illustrates the processing of 
the calculate new value component of the direction-based 
data entry system in Some embodiments. The component is 
passed a direction and a speed along with the last value, the 
value range, and the field location. In block 601, the compo 
nent sets the positive direction(s) for the current field location. 
For example, if the field is at the upper left corner, then the 
positive direction may be in the right direction, whereas if the 
field is in the upper right corner, then the positive direction 
may be in the left direction. In decision block 602, if the 
passed direction is in the positive direction, then the compo 
nent continues at block 603, else the component continues at 
block 605. In block 603, the component calculates a positive 
delta for the new value, which may factor in the speed of 
movement, the difference between the current position and 
the last position, the direction, and so on. For example, if the 
speed is above a threshold speed, the component may select a 
positive delta to select the last value in the value range. If the 
last new value was already the last value in the value range, 
then the component may wrap the new value to the first value 
in the value range. In block 604, the component sets the 
current new value to the last value plus the positive delta. In 
block 605, the component calculates a negative delta for the 
new value, which may factor in the speed of movement, the 
difference between the current position and the last position, 
the direction, and so on. For example, if the speed is above a 
threshold speed, the component may select a negative delta to 
select the first value in the value range. If the last new value 
was already the first value in the value range, then the com 
ponent may wrap the new value to the last value in the value 
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range. In block 606, the component sets the current new value 
to the last value minus the negative delta. The component then 
returns the current new value. 

Although the subject matter has been described in lan 
guage specific to structural features and/or methodological 
acts, it is to be understood that the subject matter defined in 
the appended claims is not necessarily limited to the specific 
features or acts described above. Rather, the specific features 
and acts described above are disclosed as example forms of 
implementing the claims. The value range for a field may 
represent any ordered information from which a user can 
determine whether, given a currently displayed value, a 
desired value is in the increasing or forward direction or in the 
decreasing or reverse direction. Accordingly, the invention is 
not limited except as by the appended claims. 

We claim: 
1. A method in a computing device for data entry, the 

method comprising: 
displaying a field having an initial value and a field loca 

tion, the field being displayed at the field location; 
receiving by the computing device a selection of the field 

for data entry; and 
after receiving the selection of the field for data entry, 

receiving indications of movement relative to the field 
location of the field; 

receiving an indication of termination of the movement; 
determining a new value for the field based on the move 
ment occurring from the selection of the field until 
termination of the movement; and 

displaying the new value in the field. 
2. The method of claim 1 including displaying an indica 

tion of a new value for the field during the movement. 
3. The method of claim 1 wherein the determining of the 

new value is based on direction of the movement relative to 
the field location. 

4. The method of claim 3 wherein the determining of the 
new value is based on speed of the movement. 

5. The method of claim 1 wherein when the value of the 
field includes multiple parts, determining which part of the 
value of the field to modify based on the direction of the 
moVement. 

6. The method of claim 5 wherein the value of the field is a 
real number with an integer part and a decimal part. 

7. The method of claim 1 wherein direction of the move 
ment indicates speed of selecting new values. 

8. A method in a computing device for data entry, the 
method comprising: 

displaying a field having an initial value and a field loca 
tion; 

receiving a selection of the field for data entry; 
without displaying an auxiliary data entry tool, 

receiving by the computing device indications of move 
ment relative to the field location of the field; and 

receiving an indication of termination of the movement; 
determining a new value for the field based on the move 
ment occurring from the selection of the field until ter 
mination of the movement; 

displaying an indication of a new value for the field during 
the movement; and 

displaying the new value in the field 
wherein the indication of the new value is displayed at a 

position associated with the position of the current 
moVement. 
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8 
9. A method in a computing device for data entry, the 

method comprising: 
displaying a field having an initial value and a field loca 

tion; 
receiving a selection of the field for data entry; 
without displaying an auxiliary data entry tool, 

receiving indications of movement relative to the field 
location of the field; and 

receiving an indication of termination of the movement; 
determining by the computing device a new value for the 

field based on the movement occurring from the selec 
tion of the field until termination of the movement; and 

displaying the new value in the field 
wherein when the termination of the movement occurs 

within the field location of the field, determining that the 
new value is the initial value. 

10. A computer-readable storage device embedded with 
instructions for controlling a computing device to allow entry 
of data into a field of a user interface, by a method comprising: 

displaying a plurality of fields, a field having an initial 
value and a field location indicating boundary of the 
field; 

receiving a selection of a field for data entry; 
without displaying an auxiliary data entry tool, 

receiving indications of movement relative to the field 
location of the selected field, the indications of move 
ment being input by a user pointing to a position; 

for indications of movement, 
determining a new value for the selected field based 

on direction of the movement relative to the field 
location of the selected field; and 

displaying an indication of the new value in associa 
tion with the position of the movement; 

receiving an indication of termination of the movement; 
when the movement has terminated outside of the field 

location of the selected field, displaying the last deter 
mined new value in the selected field; and 

when the movement has terminated inside of the field 
location of the selected field, continuing with the dis 
play of the initial value in the selected field. 

11. The computer-readable storage device of claim 10 
wherein the determining of the new value for the selected field 
is further based on speed of the movement. 

12. The computer-readable storage device of claim 10 
wherein when the value of the selected field includes multiple 
parts, determining which part of the value of the selected field 
to modify based on the direction of the movement. 

13. The computer-readable storage device of claim 12 
wherein the value of the selected field is a real number with an 
integer part and a decimal part. 

14. The computer-readable storage device of claim 10 
wherein the direction of the movement indicates speed of 
increasing or decreasing the new values. 

15. The computer-readable storage device of claim 10 
wherein a field has an ordered list of possible values of the 
field. 

16. The computer-readable storage device of claim 15 
wherein the determining of a new value selects a value from 
the list of possible values that is either a next value or a 
previous value in the list based on direction of the movement. 
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17. A computing device for data entry comprising: 
a display for displaying a field having an initial value; 
a data input mechanism that allows a user to select the 

displayed field and indicate movement relative to the 
displayed field without displaying an auxiliary data 
entry tool; 

a memory storing computer-executable instructions of 
a component that receives indications of movement, 

determines new values for the field based on move 
ment relative to the displayed field, and displays the 
new values during the movement; and 

a component that, upon detecting termination of the 
movement, displays the last determined new value in 
the field; and 
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a processor for executing the computer-executable instruc 

tions stored in memory. 
18. The computing device of claim 17 wherein an auxiliary 

data entry tool that is not displayed includes a drop-down list 
and a slider. 

19. The computing device of claim 17 including a compo 
nent that, when a current position of the movement at termi 
nation is within the displayed field, continues to display the 
initial value in the field. 

20. The computing device of claim 17 wherein the field has 
an associated ordered list of possible values and the compo 
nent that determines new values selects values from the list in 
increasing or decreasing order depending on direction of 
moVement. 


